Spontaneous heterotopic pregnancies occur in about 1/30000 pregnancies, with the ovarian subtype comprising 2.3% of the total.
Introduction
A heterotopic pregnancy (HP) is defined as the simultaneous presence of two or more implantations in different places, usually one intra-and another extrauterine [1] [2] [3] . Spontaneous HP occurs in about 1/30000 pregnancies [4] [5] [6] . The diagnosis has become more frequent with the advent of assisted reproductive techniques (ART), with an estimated incidence of up to 1 in 100 such pregnancies [7] [8] [9] .
The most common extrauterine site for HP is the fallopian tube (95-97%), but it can be found less frequently in the cervix, ovary or abdomen [1] . An ovarian HP comprises 2.3% of all heterotopic pregnancies [10] . The live birth rate of intra-uterine pregnancies is 70% after in vitro fertilization [11] . Other authors state that in two-thirds of intrauterine pregnancies delivery is at term [6] .
Case presentation
A healthy 32-year-old woman, gravida 4, para 3, presented to the emergency room with severe abdominal pain in the right lower quadrant, of sudden onset. Two weeks before, ultrasound had revealed a 6-week intrauterine pregnancy and no adnexal pathology was reported. She had no complaints of vaginal bleeding but had anorexia and was feeling faint. On clinical examination she was hemodynamically stable, but had rebound tenderness on the right iliac fossa. Transvaginal ultrasound revealed an evolutive 8week gestational age (GA) intrauterine pregnancy, along with a synchronous adnexal pregnancy with the same GA and some free fluid in the pouch of Douglas (Figs. 1 and 2). She underwent an urgent laparoscopy which showed an intact gestational sac containing an embryo with cardiac activity lying on the surface of the right ovary, as well as active bleeding from the adherent gestational sac, resulting in mild hemoperitoneum ( Fig. 3 ). An ovarian wedge resection was performed using a bipolar cautery device and scissors in order to preserve ovarian tissue. Estimated blood loss was approximately 200 mL. She was discharged two days. The postoperative period and evolutive intrauterine gestation were both uneventful. Histology of the ovarian tissue confirmed an ectopic pregnancy. The intrauterine pregnancy had no complications and the patient delivered vaginally at term.
Discussion
The majority of HPs are located in the fallopian tubes and are mainly (70%) diagnosed between 5 and 8 weeks of gestation [6, 12] . The diagnosis is made less frequently as gestational age increases, with about 20% of diagnoses between 9 and 11 weeks, and less than 10% after 11 weeks [3, 7] .
Diagnosis
The diagnosis of HP at an early stage can be problematic due to the absence of symptoms [13] . This situation frequently occurs where there is no blood loss [3, 8] . Our patient, however, was feeling faint and reported continuous abdominal pain in the right lower quadrant, of sudden onset, as well as anorexia. Indeed, abdominal pain and/or vaginal bleeding are the most common symptoms of HP [8, 9] . On gynaecological examination, an adnexal mass was described, as well as peritoneal irritation [12, 14] . Taking the challenge regarding the diagnosis of HP into account, Reece et al. identified abdominal pain, enlarged uterus, peritoneal irritation, and adnexal masses as signs that should raise suspicion of this diagnosis [3] . The most common differential diagnoses in the context of severe abdominal pain in early pregnancy are miscarriage, ectopic pregnancy, intrauterine pregnancy with haemorrhagic corpus luteum, ovarian hyperstimulation syndrome after in vitro fertilisation and adnexal torsion. Non-gynaecological causes, such as appendicitis, cholecystitis, bowel obstruction or pancreatitis, should also be excluded [9, 12] .
The above-mentioned symptoms associated with increased serum chorionic gonadotropin (␤-hCG) concentration without an intrauterine pregnancy can lead to an early diagnosis of ectopic pregnancy [3] . Nevertheless, the intrauterine pregnancy also causes an increase in serum ␤-hCG concentration, which leads to difficulty in diagnosing HP. Also, monitoring of doubling rates does not aid HP diagnosis, as up to 17% of ectopic pregnancies have normal doubling rates. Measuring progesterone levels is also not recommended because low progesterone levels cannot distinguish between non-viable intrauterine and ectopic pregnancies, and high levels cannot exclude the presence of an ectopic or heterotopic pregnancy [12] .
The mainstay of appropriate diagnosis of HP is a high index of suspicion plus the thoughtful use of transvaginal sonography with systematic evaluation of the adnexa early in the first trimester [15, 16] . Although the evaluation of an early gestation should include the adnexa, the diagnosis of an intrauterine pregnancy often leads incorrectly to the exclusion of the hypothesis of a concomitant ectopic pregnancy [3, 7] .
Therefore, some authors have shown that ultrasound has low sensitivity in diagnosing HP, and that in up to 33% of cases ultrasound reports a normal intrauterine pregnancy and so gives false reassurance [1] . Ultrasound identification of an ectopic gestation has a sensitivity and specificity of 71%-100% and 41%-99%, respectively [13] . Another study confirmed this by reporting that, despite the fact that combined quantitative b-human chorionic gonadotropin (b-hCG) assay and colour Doppler ultrasonography significantly improve diagnostic sensitivity, the definitive diagnosis of HP is made by laparoscopy/laparotomy in 74% of cases [9, 12] .
Risk factors
Although our patient had no risk factors for ectopic pregnancy, there are several to take into account. The most common risk factors associated with HP are previous history of ectopic pregnancy, pelvic inflammatory disease (PID), abdominal adhesions, tubal surgery and use of ART [17] [18] [19] . Due to the high risk of HP in an ART scenario, single-embryo transfer and ultrasound monitoring of early gestation are practised in many fertility clinics [17] . In fact, these patients should always be evaluated for ectopic pregnancy despite the presence of an intrauterine gestation [18] . Less frequent risk factors for ectopic and heterotopic pregnancy are increasing maternal age, smoking, endometriosis, in utero diethylstilbestrol exposure and use of an intrauterine device [7, 15] . However, as in our case, HP can occur in the absence of any risk factors [13] . A systematic review stated that about 29% of HP cases had no risk factors, 71% had at least one risk factor and 10% had three or more risk factors, emphasizing the importance of imaging for HP diagnosis [20] .
Treatment
The main goal of HP treatment is to preserve the intrauterine pregnancy while removing the extrauterine pregnancy and the risks associated with it [7] . We can split these treatment options into medical and surgical modalities [2, 13] . The chosen treatment modalities have to be tailored for each patient, depending on various factors, such as the patient's clinical status (namely haemodynamic stability), gestational age at diagnosis and patient choice [1] .
Considering haemodynamically stable patients, non-surgical options can be considered [2] . When there is a wish to maintain the intrauterine pregnancy, the most appropriate course of action is to selectively reduce the ectopic pregnancy with an ultrasoundguided injection of potassium chloride or hyperosmolar solution. This can be effective even in ectopic pregnancies located in the uterine cervix or a scar from a previous caesarean section [8] . A systemic injection of methotrexate can be considered only if the patient does not want to maintain the intrauterine pregnancy [2, 7] .
Surgical treatment of HP is required when there is accompanying hemoperitoneum or when conservative treatment fails [8] . The laparotomic or laparoscopic approaches are valid options; however, whenever possible, the laparoscopic approach offers many advantages over the laparotomic [7] . It offers the surgeon better operative field exposure, involves minimal manipulation of the uterus, and is associated with faster recovery and less postoperative pain compared with laparotomy [2, 3] . Concern has been raised about the potential teratogenesis and risk of miscarriage caused by general anaesthetic drugs and carbon dioxide pneumoperitoneum on the foetus [3, 13] . However, recent evidence suggests that laparoscopic surgery is safe in the first trimester of pregnancy if the operating time is less than 60 min and the intraperitoneal pressure is maintained below 10-12 mmHg [1] . It is also known that there is no increase in congenital malformations associated with surgery during the first trimester [2] .
In the reported case, the patient underwent a laparoscopic ovarian wedge resection in order to remove the HP that was attached to the ovary. The uterus was not manipulated, in order to preserve the intrauterine pregnancy. This is considered the safest treatment option by most gynaecologists [1] .
Prognosis
Heterotopic pregnancy is associated with a considerable risk of maternal morbidity and mortality, due to the risk of the rupture of the ectopic pregnancy [12] . The maternal mortality rate is 0.50 per 100 000 live births [8] . This is mostly due to hypovolemic shock, which can also affect the foetus and lead to its death [2] . Nevertheless, it is known that in surgically managed HP, about two-thirds of intrauterine pregnancies lead to live delivery, while the other third end in an abortion [3, 12, 16] .
Conclusions
The fallopian tube is the most common site of HP and the involvement of other pelvic structures such as the ovary is extremely rare. Consequently, there are no treatment guidelines for clinicians dealing with this type of HP. This is one of the reasons why case reports on this subject are so important. To our knowledge, this case report of a patient with HP is the first to describe the normal evolution of the intrauterine pregnancy, with a live birth at term, after surgical treatment with laparoscopic wedge resection of the ectopic pregnancy. The management of HP with preservation of the intrauterine pregnancy is still an obstetric challenge.
Heterotopic pregnancy is potentially life-threatening. Despite being extremely rare following natural conception, and even more so in the absence of major risk factors, it should always be considered in any patient with severe abdominal pain. This case shows that rare and unlikely medical cases do occur, and thus a high index of suspicion is important for a prompt diagnosis, the selection of appropriate surgical treatment and successful obstetric outcomes.
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